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1. ]~rj.]{()])lJ~’].j()N

‘1’his  paper compares lhc pcrformaacc and o[mla[ional  palaiuclcxs of tlIc 1 lypcmpcc(ral  lmagcr (11S1),
sctlcdulc.d for launch atmald the 1,cwis spaccc]af(  in July 1996, with (I)osc of tltc Ail km nc Visitllc/I llf[:il-c.cl  imaging
Sl)cc[ro]nc(cr  (AVJRIS).  ‘1’hc 11S1 is a pushlmoln,  ima~ing slm[rmnctcr  will] 30 mckr  slm(ial  rc.solu[icm, gcacratillg
384 SI)C.C[T al channels OVCJ  the range 4(K) to 25(K) nm at S.[) to 6.4 nm t csolution  for cad] of its 256 a osstlack Ilixcls.
‘1’lm 1 .cwis spaccclafl and (IK 11S1 arc being hill by ‘1’RW,  lacmlwratcd  as pal 1 of (IIC Small Spaceclaf( ‘1’cchnology
initiative (SS’1’1) ini(iatcd by NASA’s Office of S])acc Access and ‘1’ccllaology to :tdvancc tl]c state. of {ccl] no]ogy  and
[c.ducc ~uup,l al]] costs associated with the clcvc.kqmcnt and o})ci at ion of snlall satellites. ‘1’l~c SS’1”1 is alsu p] oclucing
Il]c (lalk spacc,crafl  being buil( by C’I’A, ]ncoqm]-atcd,  wl]icl] is schcdulcd  fm launc]l late in (IIC sumlllcr  of 1996.
(~l:it k will cat I y (I)c.  high spatial Icsolu[icm Wol ldVicw ilnaScl, Ilaving  3m pandmoma(ic  ad 15m mullispcctral
capability, as its Iwimal-y payload.

]Iccausc. the SS’1’1  was intended to dcmoast[alc new design :ind sjmcc syslcn) qualiflca(ion  ]Ilclhods  as wc.11
:1s (0 lHo JIIolc co[nmclcial a[q~lic. ations fm rclnotcly  sc]lscd data, tm[h 1 ,cwis and (~lalk will cal I y a nulllbcr of
additional ]Mylo  ads and cxpc]-imcnlal  (c.cht lology (Ictllor]sfr:ttior]s.”  AIIIOHF,  IIICSC payloads arc. two otl IcI imaging
spcdrwllctcm:  (IIC l,iacar  1 italon imaging SpcchomctcI  Allay (1 ,1{1 SA) and the LIl(lavirr]ct  [k)sn~ic IIackgrouml
(LJC~ll) ins(l umcnt aboard I ,cwis. ‘1’hc 1 JHSA is an cal(ll-ohci  via:, SCIISW  providing 256 s[)cc(t al bands in IIIC  1000
(0 2500 nm ]cgion,  with roughly 300 ]nctct spa(ial ]c.solulion, ‘1’IIc  U[~ll is dcsignc(i 10 Inap the diffuse, ultlaviolcl
cos[nic background in the 11.8 to 22.5 c.V range, Addi(iollal  [:lal k jmyloads include [Im Atlnosl)llc]  ic ‘1’mnoglaphy
(A’J’OMS)  insh u]ncnt  for dc[clmining  3-f) atmosphcl  ic molecular pofilcs,  lhc Mc.asulcmcn[  of Air l’ollu[ion from
Sate.llitcs (pMAPS) SCHSOI for mapping ami moaikwil]: atmoslhclic  carbon monoxiclc  plofilcs, and (tic X-Ray
Spcct  IomctcI (XRS)  fm obsc] ving so]al flalcs and coslnic p,a]]ll]la my bursls Ovcl lhc 1 101 (K) kcV rc~icm,

‘1’0 augtncnt  Il]c list c)f scasm pcrfcmnancc  mcll its, (his paper l]lcscals  (hc sip,nal 10 aoisc lalios of both Ihc
11S1 and IIIC AVII<lS  for tyl)ical observing conditions, outlines plans fw standa!d p]occssins  of 11S1 da(a, and
discwsscs  [m(ll  dala availability and sa(c]li[c  taskins.



2. 11S1 1’lC1<IK)I{MANCN  ANI) 01’lH{A’1’IONAI.  I’ARANIIVl’lt}{S

‘1’alIlc 1 com]mIcs  [be prxfoHnaIKx  and opc]a(ional  p;iramc[cts  of’ IIIC AVIRIS  will} [hose of dlc 11S1, which
is composed of two focal plain assemblies: the Visible- (o Near-lnfralcd (VNIR)  and SIImt-Wave IIlfrarcci (SW] I<)
Sj)c.cll oll)c.tcls.

‘1’able 1. Comparison of 11S1 and AV1l<IS  System  I’aramrk-s
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Oj~cla(iorrrrl  Altitude (’irculm  orbit of S’23 d I(I km al[iludc,  San Synchronous Nominal ?() km opcra(imml  altituk.
(97.5° inclination) 10:50 AM j ():20  rrsccndin~, node,

l’(~si[i(~[lal  Amul; icy
.—

=- f 100 II) in x, Y, and  z - ~ 1(K) In in X, Y, and 7.
ll[]a~,i[l?,  A[(i(udc ●  ~ 22” in Roll Nadir  poin[irtf,  only.

● i ().25° in }’i[cb
●  3 3.8” in YaWI

At(i[adc  Urlca(nin(ics ● j 8“ in Roll (:.2/3 pixel)
——— —. —..

●  4 21” inkrrll (~1/lo]lixcl)
●  j ?5” i{, ]>jtct] (s=2  pixels) ●  j 2]” in Pitch (:. 1/10 pixel)
●  fl 3(Y’ in Yaw~ (:= 1/60 pixel) _ _ _  (z=l/loO I)ixel)●  j 2 ]”  jr, Ya,,,

1);11:1  (’ollcc(iotl }<alc OIIC  irmrging event pcr workin~  dny, Alq;lcrxir[lately  250 =80 cubes ])cr fli~b( day 0[ =3,000  cut]ci [;cr ‘“
irna~c cobcs in tbe f]rs( year of opcra[iorl, year. This illcludcs 33% d(wrj[imc  for

scldulcd  llmirmnarlcc.
I{:ldio]llclric

—
●  I’ic-laoncb  Iabolato]y  calit~rafiorls ● A IMc-imasc sequcncc of dnrks, white.s, and

(’alil,latiotl  ]]lan ● 8 plc-ilnri~e  dark f]alncs Iinc. flal!lcs
● 8 post- imrrgc  dark frames ● A pos(-irmrgc scqucncc of ckrrks, wbi(cs,
● X post. in)agc wbitc fralncs  al low Inn]l) cu[lcnt l.yots,  a[d I,inc f[alnes
● 8 posl-irna~c vhilc flanm  at high Ialiil) ctulcii[ ● Yc:Irly  labmamry  calibration
● 1 scl of solal frarncs pm V.ICCK ●  Ihrcc ol)clitliorlol calitjtatiorl  cxj}crilt]cnls
● ]’cliodic,  o]]-orbi( cnlit nation  vcliflca  (ion cx[]clitnc[lts annunlly

Rndiolilct[ic ●  fl 5?(’  absotutc ● i 4%’ absolute
(’alll,rzilion  Accuracy ●  j ?,YC, ]clativc ●  j 2CX,  rcl~[jvc
l)ata Quanti7atiorl “i2.-bit di~itintion,  IKICICICCIZO  a two byte intcp,el I?-bit digiti?rrlion. padded 10 a twwbylc

.— — - —— –. .E!!L?% _.—— .——
Sl)CCll  ill (’:;l~b[atiorl ● l’lc-taoncb  cnlibra(  ion ● Annually in tnbmatory
}’1;111 ● C)l]-ort)il  verification ● 4 1 nl]l band ccntcls

● Periodic on-orbit monitoring . I j nrll  [land wid(ljs full wid(b  half rwrx
(WVIIM)

Sll:lti:il l<csolulion ioln by mljxcls 20111 by 20111 nonlinat pixcts—.
Sll:itial  Si7c of l)ara ● ?5(> closs tlack pixels ● 614 c[oss lIack pixels
Scls ● - ]()()() along track  Iincs bul nmrc in proprrr(irm  to Illc ● 512 alon~ (lack Iincs

fl ilCtiOll  Of bands  )101 rigoilcd
SIJCCII;II Rcsoluliorl “* VNIR - )S.Onnll;WllM =10 all] for [Ill sl;cc[rotl;clc[s  (A, 11, (: , and  1))

● SWIR  - ) 6.4 IItI}  l{WIIM
Spccrlal  SorlllJlin~, ● Vhlll{-  ) 5.01111) :10 m] I fo!  all sl)ccllornctei~$  (A, 1), C’, ancl  1))

● SWIK - > 6.4 111)1
Nurlhcl of Bands ● VNIK - ) 128 (400- 1000rlr]l) ● A - ) 3? (370 - 6S() n[n)

● S\VIR - > ’256 (900 - 2500 nltl) ● 11 - ) 64 (670 1?70 Itrn)
● C - ) 64 (1250  - 1880 nrn)
● I) - ) 64 (1880 - 2500 nrll) ——



3. . SIGNAI.-’O’NOISHSH  RA”I’1OS

l~i~ulc 1 mmparcs  tl]c sigll:il-to-tlc)isc.  ratios c.xpc.c(cd  from both the. }1S1 aad tl~c AVIRIS  for a tar-~c.[  a[
45°N latitude, Ilaviilg  a g[ay albcdo of 0.3, an obsc.rving gco]nc(ry  wi(ll 600 solal mailh  atlglc, usins a stadud,
MOIYI’RAN  sl]liag scasm  ahl]osphcrc. ‘1’IIc  sigaal-twnoisc  [atios for both VNIR aad SWIR alc plo[(cd  in tlic 9(K)
11111 (0 1000 nrn Ic.gion wllc[c lllcy ovcrlaj).
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l;igutc  1. ‘1’IIc si~nal-tmnoisc ratios cxpcctcxl from both 11S1  and (hc AVIRIS  fm a [al-~ct  al 45° N
Ia[iladc, having a clay altmlo of 0.3, an otmrvin~  gcolllclry with 600 solar z.cni[ll angle, usins a slaadard,
hfOIYIRAN  splinpj scasoa atlnospllclc, ‘1’tlc VNIR and SM71R spcctlal c.h:innc]s have bcc.n binac.d in twos to
[)lo(lLICC. rcso]ulions  of ]() ntn and I p..ti an] fm VNIR an[i SW1}<  ICspC.C(iVC.]y,  COIIII)NIII)]C WI(II lhal of Ihc
AVII<lS.  lloth VNIR and SW1}<  spectra alc plot(ccl in IIIC 9(K)  ntu to 1000 am rc.~,ioa wllc.rc (lIcy ovc.lrlap.

4. I) A’1’A I’ROCHSSING

‘1’lic. Gl]l[]]c.rcial  I<cmotc Sensing I’loglaln ([;1{S1’) base.(i al Slc.nnis Space C~cntct  (SSC), Mississip[ji,  is
dcvclopiag  Iltc IIala l’loccssiag Systcla (1)1’S)  (0 dc.rive }Iigllcl-level da(a products from Icvcl O 11S1 data acquilcd al
lhc spacccraf(.  ‘1’hc puqmsc of’ lhc 1}1’S is 10 op(imizc Ihc cot~lnlcrcial and scicnlif[c  viabilily of Ihc I .cwis and Clark
Inissioils lly d’fcring  tlic c.ntirc user community  standard dala p]oducls, appropliatc to lhci~ lcquilcnlcnls,  [w fat IIwr
I)!occssinc and analysis. ‘]’tlc data p]occssir)g  olltliac of tllc 1)]’S is 1 ) ]adiomc.11 ic calil)r;itior],  wllcic:  signal l)Ns are
coavcl  Icd 10 uails of radiattcc a[ [Ilc space.claf(; 2) allllosl)tlct  ic Icmoval,  wllc.re Iilolcclllal- absoq)lioas as well as



nlolcc[llat  and ammo] scat[cring  cffccls arc rcmovccl, Illus convcr[ing  pixc] unils (0 apparent ground rcflcctanc.c;
3) gc.olcfclc.ncin~  of boll) VNIR and SWIR s[)cctIoIncIc  Is, w]lcrc tlIc. la[i(u~ic and ]ongiludc of each ilnagc pixel
ccmcI aIc dctcrlnincd relative to a featureless l;ar[h ]nodct (NO’I’11: (here is no clata rcsampling hc.rc); 4) the SWIR
data atc spatially resample.d, producing a footpl-int on s(cp 3’s model };arlll c.c]uivalcnt to tllal of VNIR; and 5) the
I cgion of spectral mwrlap  bctwccn  VN1 R and S WI 1< is removed, yielding onc con)plctc,  appal cnl rcficclancc
spcc([ um for each image pixel. ‘1’hc III’S will also pcrfot[n a number of autmnakcl  quality assurance (QA) sIcps  and
allow foi !nanual QA at every lCVC1. All l)l)S ploccssing  will bc, performed using C+ + and 11)1. code.s running in the
Windows-N’l’  opci’sting systcm on IN’1’lil ,-based )l~acllincs.  PI occ.ssin~ to Icvcl 2 clata products and beyond will t)c
accomplished manually by SSC staff for 1 ,cwis team mc.rnbcrs  on an as-rcc]ucstcd  basis.

5. . I) A’1’A  AVAII.AII1l.1”1’Y

Appmpriatc  data products from (1IC 1)1’S dcsct it)cd in scc[ion  4 will bc made available (o all 1,cwis  [cam
lKiI Incts via tllc. Wo[]d-Wide-Wcb-l~ascd Mission l)~ita ManaScnlc.rll Sys[ctN (M I)MS). ‘J’llis sys(cnl will allow team
pal(ncls [0 c.xalninc  all data sck and to download ctloscll  imfi~c cubes and assoc. iatc(i data structures (i. e., data
Ilc:idcls,  Incladataj  paralllclcr blocks, and calitmation  data structulc.s)  directly. [k)pics  of appmpliatc  data within the
MI)MS will lm stolcci at IIIC  IH<OS l)ata CcnkI (111)(1),  WIICIC tllcy will bc nmic  available to the public followin[!
I{IXI ami NASA established imicing guidc]inc.s. (icnc]ally, there will bc no pc.riod of cxclusivi[y  fol SS’1’1 data
products, ancl all SS’1’1  dala will bc maclc avail at)lc inllncdiatc]y following 1)1’S proccssinp,.  Il(nvcvcl, data col]cctcd
in lcslmnsc 10 national cmcrgcncics and fol code. S s[mlsolcd invcsligalions  will ]-ctaia a one-year period of
cxclusivi(y  for govm nmcnt usc and (hc C.odc.  S cxpcrilncnt  tc.am, rc.spcctivcty.

Although subjcc[ to challgc, it appears that tl)c N41)MS  will con[ain  the following data gcncratcd  by tlic l)l)S
fol c:irll ill~aging c.vent: I ) an unproccsscd,  lCVCI 1 A cube (1N ior to SICIJ ] almvc);  2.) a lGl cube, wllicll  Ilas bcca
cot~vct  tcd to gcorcfcrcncc.  d, apparent rcftcctanccs on tllc Et ounri (procc.sscd  through step 3 above, N()’l  TI: having
utldc]~onc no i[rcvcrsiblc processing); anti 3) a I R? cut)c, containing OIIC complctc spectrum pcr ilnagc pixel
([N occsscd  through step 5 above, NO’1’1{:  resulting f]mn Imtt] spatial ald spectral illcvcrsit)]c  proccssirrg). }ligllcI -
}CVCI (data icvc]s 2 ancl bcyrmi)  information producls will not k nladc availab]c  frwn wittlin the MI)hfS
cnvilonlilcnt or at Ihc lil)C.

6. 1,lL\$Jls/I Isl ‘j’AsKIN{;

(ll![cnt NASA/SSrl’l  data policy is to c.slaolisll an lixpcl-ilncn(  ‘1’asking  Ovc.rsile. Group (lH’OG), which will
review all salclli(c tasking requests in each of tllc foul l)asic cxpcritllcnt areas: commercial, scic.ncc., education, an[i
tcclinotop,y (iclllollslratic)]ls.  Ploposals from curlcn( 1 .cwis lcaln parll}cls wiil bc given prcccdcncc over lhosc fl-ota
non-ll)cl]]bcfs,  who wili i)c !cquircci to enter into a SiKKc  Ac[ Agree.rIIcm will) NASA, inclmiin~ applopr iatc
cxpc.ritnc[ll;il  lcsults rcimtting, in or(icr  to sut)rnil tasking proposals fol li’I’OG  consi(icration,  In cool) cration witil
NASA, CRS1’, and ‘1’RW pcmonncl,  the li’1’OCi will gcnc[atc  tile taskin~ plioritics anlong ti)c foul general
c.xpct illlcn[ types ami cstai)iisl]  a coordiaatc(i  tasking and obsct vation i)lan. “1’his  plan wiii conforvn witi] all cxistin~
NASA (iata imlicics, inclu(iing contingencies for na[ional clncrgcncics  and natural ciisastcrs.

7. AC KNOW1 ,E1)GM  IIN’J’S

]’or [ions of this work WCIC SU1)lKN tc.ci by the NASA Offtcc of Space Access and “1’c.chnology,  Comnwrcial
Rmno[c. Sensing l’roglarn Offlcc,  under contract  nun~i)cl  NAS 13-650 at tl)c JolIn C. Stcnnis  Space Center,
Mississippi.


